(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 577 045 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
ot the grant of the patent: 
10.09.1997 Bulletin 1997/37 

(21) Application number: 93110284.2 

(22) Date of filing: 28.06.1993 



(51) Intel* G08B 29/04, H05B 37/03, 
G01R 31/24 



(54) Smoke detecting apparatus for fire alarm 

Rauchdetektierungsvorrichtung fOr Feueralarm 
Dispositif detecteur de fumee pour alarme d'incendie 



(84) Designated Contracting States: 
CH DE FR GB Li 

(30) Priority: 29.06.1992 JP 194730/92 
30.06.1992 JP 196506/92 

(43) Date of publication of application: 
05.01.1994 Bulletin 1994/01 

(73) Proprietor: NOHMI BOSAI LTD. 
Chlyoda-ku Tokyo (JP) 

(72) Inventors: 

• Mochizuki, Mikio 
Chiyoda-ku, Tokyo (JP) 



CD 
in 

o 

m 
o 

0- 
LU 



• ito, Hideo 
Chiyoda-ku, Tokyo (JP) 

• Kobayashi, Ryousaku 
Chiyoda-ku, Tokyo (JP) 

(74) Representative: Sajda, Wolf E., Dipl.-Phys. et al 
MEISSNER, BOLTE & PARTNER 
Widenmayerstrasse 48 
80538 Munchen (DE) 



(56) References cited: 
EP-A- 0 079 010 



US-A- 4 831 564 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP 0 577 045 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION : 

The present invention relates to a smoke detecting 
apparatus for fire alarm comprising a light emitting lamp, 
such as a xenon lamp and a light receiving element pro- 
vided in a smoke chamber so as to detect the smoke 
density in the smoke chamber in accordance with the 
signal which the light receiving element outputs when 
receiving the light which has been emitted from the light 
emitting lamp and scattered by the smoke inside the 
smoke chamber. 

DESCRIPTION OF THE RELATED ART: 

A conventional smoke detecting apparatus for de- 
tecting the smoke density in the smoke chamber in ac- 
cordance with a signal which a light receiving element 
outputs when receiving light from a xenon lamp is no 
longer able to perform a normal operation after a certain 
length of service because the xenon lamp loses its light 
emitting efficiency or is no longer able to emit light at all 
after a certain number of service years or a certain 
number of light emissions. 

To detect the failure of the xenon lamp, the known 
smoke detecting apparatus monitors the reception level 
of the light from the xenon lamp. When the reception 
level falls below a predetermined level, the apparatus 
determines that the xenon lamp has failed. More specif- 
ically, when no reception above a predetermined level 
has been detected in a predetermined length of time, for 
example, 30 or 60 seconds, the apparatus determines 
that the xenon lamp has failed, and indicates the failure 
of the xenon lamp by, for example, producing an audi- 
ble-alarm. 

Although the conventional apparatus is able to in- 
dicate that the xenon lamp has failed, it is unable to pre- 
dict the lamp failure. Therefore, when the xenon lamp 
of the conventional smoke detecting apparatus has 
failed, the smoke detecting apparatus remains out of op- 
eration for some time before a maintenance person no- 
tices the failure and replaces the xenon lamp. Such an 
inoperative period is undesirable. Other types of smoke 
detecting apparatus employing light emitting lamps oth- 
er than the xenon lamp are also subject to the same 
problem. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a smoke detecting apparatus for fire alarm 
which predicts and indicates that the light emitting lamp 
will soon be exhausted, thereby eliminating the inoper- 
ative period. 

To achieve the above objects, according to a first 



aspect of the present invention, there is provided a 
smoke detecting apparatus for fire alarm comprising: a 
lamp for emitting light; a light receiving element for re- 
ceiving light from the lamp; a smoke detecting circuit for 

5 detecting the smoke density in accordance with the sig- 
nal output from the light receiving element; light emis- 
sion failure detecting means for detecting a light emis- 
sion failure in case the lamp fails to emit light in response 
to a light emission instruction from the smoke detecting 

10 circuit; counter means for counting the number of light 
emission failures; and storage means for storing the 
number of light emission failures. 

According to a second aspect of the present inven- 
tion, there is provided a smoke detecting apparatus for 

15 fire alarm further comprising lamp exhaustion warning 
means for, when the number of light emission failures 
stored in the storage means has reached a predeter- 
mined value, warning that the lamp will soon be exhaust- 
ed. 

20 Because the smoke detecting apparatus for fire 
alarm according to the first aspect of the present inven- 
tion comprises the light emission failure detecting 
means and the storage means for storing the number of 
light emission failures, the data stored in the storage 

25 means tell whether the lamp will soon be exhausted, and 
thus enables a maintenance person to replace the lamp 
without fail before the lamp is exhausted. 

Further, because the smoke detecting apparatus for 
fire alarm according to the second aspect of the present 

30 invention further comprises the lamp exhaustion warn- 
ing means, the smoke detecting apparatus automatical- 
ly produces an alarm when it determines that the lamp 
will soon be exhausted, thus prompting a maintenance 
person to replace the lamp before it is actually exhaust- 

35 ed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a smoke detecting ap- 
40 paratus according to Embodiment 1 of the present in- 
vention. 

Fig. 2 is a flowchart of the operation of the smoke 
detecting apparatus shown in Fig. 1. 

Fig. 3 shows an example of data of the numbers of 
45 light emission failures stored in the EEPROM in the 
smoke detecting apparatus shown in Fig. 1 . 

Fig. 4 is a block diagram of a smoke detecting ap- 
paratus according to Embodiment 2 of the present in- 
vention. 

50 Fig. 5 is a flowchart of the operation of the smoke 
detecting apparatus shown in Fig. 4. 

Fig. 6 indicates the relation between the alarm level 
and the numbers of light emission failures stored in the 
EEPROM according to the smoke detecting apparatus 
55 shown in Fig. 4. 

Fig. 7 is a block diagram of a smoke detecting ap- 
paratus according to Embodiment 3 of the present in- 
vention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiment 1] 

A smoke detecting apparatus for fire alarm accord- 
ing to Embodiment 1 of the present invention will be de- 
scribed hereinafter with reference to Figs. 1 to 3. 

Referring to Fig. 1 , a smoke detector 1 has a smoke 
chamber 30 containing a xenon lamp 10, a light receiv- 
ing element 20 and a light shielding plate 34 separating 
the xenon lamp 10 and the light receiving element 20 
each other. The light from the xenon lamp 1 0 is scattered 
by smoke in the smoke chamber 30, and light thus scat- 
tered is received by a light receiving element 20. A con- 
trol circuit 50 determines the smoke density in the 
smoke chamber 30 in accordance with the amount of 
the light received by the light receiving element 20. 

The xenon lamp 10 is supplied with a high voltage 
required for light emission from a high-voltage generat- 
ing circuit 12. The light emission timing of the xenon 
lamp 10 is controlled by a trigger signal from a trigger 
circuit 11. The trigger circuit 11 generates the trigger sig- 
nal based on a control signal from the control circuit 50. 

The smoke chamber 30 is connected to a sampling 
pipe 31 for introducing the atmosphere around the 
smoke detector 1 into the smoke chamber 30, and also 
connected to a pipe 32 for leading air from the smoke 
chamber 30 to the outside of the smoke detector 1. An 
aspiration fan 33 is provided in the pipe 32. 

An amplifier 40 is connected to the light receiving 
element 20 and amplifies the output signal from the light 
receiving element 20. The gain of the amplifier 40 is con- 
trolled by a gain switching circuit 41 . A peak hold circuit 
42 holds a peak value of the output signal from the am- 
plifier 40. An A/D converting circuit 43 converts the an- 
alog signal from the peak hold circuit 42 into a digital 
signal. 

The control circuit 50 controls the overall operation 
of the smoke detector 1 and, further, determines the cur- 
rent smoke density in the smoke chamber 30 on the ba- 
sis of the digital signal from the A/D converting circuit 
43. The control circuit 50 is composed of, for example, 
a microcomputer. 

A ROM (read only memory) 60 stores a program 
whose flowchart is shown in Fig. 2. An EEPROM (elec- 
trically erasable and programmable ROM) 63 is a ROM 
for storing the number of incidences where the xenon 
lamp 10 fails to emit light when it is supposed to do so 
(the number of light emission failures) in each month. A 
RAM (random access memory) 64 is a memory for work- 
ing. 

A D/A converting circuit 71 converts the digital sig- 
nal from the control circuit 50 into an analog signal, 
which is sent to a fire receiver 2 via a signal transmitting 
circuit 72 and a connector C. 

A combination of the light receicing element 20, the 
control circuit 50 and the ROM 60 is an example of the 



4 

combination of light emission failure detecting means for 
detecting the light emission failure of a light emitting 
lamp when an instruction for light emission is output , by 
monitoring the output of the light emission instruction 

5 from the control circuit 50 and light emission performed 
by the light emitting lamp 20, and counter means for 
counting the number of light emission failures. The light 
emission failure detecting means determines that the 
lamp has failed to emit light, when a light emission in- 
fo struction has been output from the control circuit 50 and 
the light receiving element 20 does not detect light. The 
EEPROM 63 is an example of storing means for storing 
the number of light emission failures in a predetermined 
period. The EEPROM 63 is also an example of nonvol- 

1$ atile storing means which can be electrically rewritten. 
The operation of Embodiment 1 will be described 
with reference to Fig. 2. 

This embodiment stores the number of failures of 
the xenon lamp 10 to emit light when it is supposed to 

20 emit light, that is, the number of light emission failures, 
in each month. The counting means starts counting light 
emission failures for the first month after the smoke de- 
tector 1 has been installed or after the xenon lamp 10 
has been replaced. Therefore, when the smoke detector 

25 1 has been installed or when the xenon lamp 10 has 
been replaced, the variable n representing the month is 
set to "1° and the function An representing the number 
of light emission failures in the month n is reset to *0 B in 
Step S1 . After that, every time a month has passed from 

30 the last setting (Step S2), the variable n is increased by 
1 and the function An representing the number of emis- 
sion failures for the new month is reset to "0" in Step S3. 

If the control circuit 50 outputs a light emission in- 
struction (Step S4) and the level of the light received by 

3S the light receiving element 20 is lower than a predeter- 
mined level (Step S5), the number of light emission fail- 
ures is increased by 1 in Step S6. More specifically, the 
function An representing the number of light emission 
failures in the current month is increased by 1 , and the 

40 value of the function An is stored in the corresponding 
location of the EEPROM 63. The procedure from Step 
S2 to Step S6 is executed every time a light emission 
instruction is outputted. 

Incidentally, if the xenon lamp 10 emits light when 

45 there is no smoke in the smoke chamber 30, the light 
receiving element 20 receives a low level of light. In such 
a case, the light emission failure detecting means does 
not determine that the xenon lamp 10 has failed to nor- 
mally emit light. More specifically, the above-mentioned 

50 predetermined level of light received by the light receiv- 
ing element 20 is lower than the low level of light re- 
ceived by the light receiving element 20 in such a case. 
The predetermined level of light received by the light re- 
ceiving element 20 is such a level that the light emission 

55 failure detecting means can clearly determine that the 
xenon lamp 10 has failed to normally emit light. 

In Step 20, the smoke detecting apparatus for fire 
alarm performs smoke density determination. More spe- 
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cifically, smoke density is determined by the following 
procedure: the amplifier 40 amplifies the signal from the 
light receiving element 20; the peak hold circuit 42 holds 
the peak value of the amplified signal; the A/D convert- 
ing circuit 43 converts the peak value into a digital signal; 
and the control circuit 50 determines the smoke density 
based on the digital signal. Then, the output from the 
control circuit 50 is converted by the D/A converting cir- 
cuit 71 into an analog signal, which is sent to the fire 
receiver 2 via the signal transmitting circuit 72 and the 
connector C. The fire receiver 2 displays the smoke den- 
sity thus determined. 

Fig. 3 shows an example of data of the number of 
light emission failures stored in the EEPROM 63 accord- 
ing to Embodiment 1 . In this example, no light emission 
failure occurs in the first six months, but the light emis- 
sion failures occur once in each of the seventh and 
eighth months and, beyond that, occur three times, 
twice, three times, five times and ten times in the ninth 
through thirteenth months, respectively. With reference 
to the data stored in the EEPROM 63, it can be deter- 
mined whether the xenon lamp 10 currently used in the 
smoke detector 1 should be replaced. More specifically, 
because the number of light emission failures, in gener- 
al, gradually increases and reaches to a certain level 
before a xenon lamp is exhausted, the record of light 
emission failures of the xenon lamp indicates when it 
will be exhausted, and thereby it can be determined 
whether the xenon lamp 10 should be replaced at 
present. 

[Embodiment 2] 

A smoke detecting apparatus for fire alarm accord- 
ing to Embodiment 2 produces an alarm signal indicat- 
ing that the xenon lamp will soon be exhausted, when 
the number of light emission failures increases to a pre- 
determined level or greater. 

Fig. 4 is a block diagram of a smoke detecting ap- 
paratus tor fire alarm according to Embodiment 2. Com- 
ponents comparable to those in Embodiment 1 are de- 
noted by the same numerals in Fig. 4 and will not be 
described again. 

The smoke detector 1 according to this embodiment 
further comprises a lamp exhaustion alarm signal trans- 
mitting circuit 73 for outputting a lamp exhaustion alarm 
signal indicating that the xenon lamp 10 currently used 
will soon be exhausted. A control circuit 50 and a ROM 
60 form comparing means for comparing the current 
number of light emission failures with a predetermined 
number. Further, the control circuit 50, the ROM 60 and 
the lamp exhaustion alarm signal transmitting circuit 73 
form lamp exhaustion warning means for warning that 
the light emitting lamp will soon be exhausted. 

The operation of Embodiment 2 will be described 
with reference to the flowchart shown in Fig. 5. 

The operation from Step S1 to Step S6 is the same 
as in Embodiment 1. According to Embodiment 2, after 



the number of light emission failures in the current 
month has been increased by 1 and the corresponding 
value has been stored in the corresponding location of 
the EEPROM 63 in Step S6, the control circuit 50 com- 

5 pares the value of the function An representing the 
number of light emission failures in the month with a pre- 
determined alarm level Amax (e.g., seven in this em- 
bodiment) in Step S11. If the total number An of light 
emission failures in the month is seven or more, a lamp 

10 exhaustion alarm signal is output from the lamp exhaus- 
tion alarm signal transmitting circuit 73 in Step S1 2. The 
lamp exhaustion alarm signal is transmitted to the fire 
receiver 2 via the connector C. In response to the alarm 
signal, the receiver 2 produces an audible alarm. The 

is operation from Step S2 through Step S12 is executed 
every time a light emission instruction is output . Then, 
the smoke density determination is performed in Step 
20. 

Thus, the smoke detector 1 according to Embodi- 

20 ment 2 outputs a lamp exhaustion alarm signal causing 
the fire receiver 2 to produce an alarm, if the number of 
light emission failures in the month is a predetermined 
number or more. Therefore, a maintenance person can 
tell by the alarm that the xenon lamp 10 will soon be 

25 exhausted, without looking at the data stored in the 
EEPROM 63. The lamp exhaustion alarm may be pro- 
duced by various means, for example audible means, 
such as a bell or recorded message, or visual means 
such as an indicator lamp or a display. Such alarm pro- 

30 ducing means may be provided in the smoke detector 1 
instead of the receiver 2. 

Fig. 6 is a graph indicating the relation between the 
numbers of light emission failures in each month stored 
in the EEPROM 63 and the alarm level. Although the 

35 alarm level Amax is set to seven in this embodiment, it 
may be set to another value. 

Further, although the above embodiments describe 
cases where the xenon lamp is used, same applies to 
ones using light emitting lamps other than the xenon 

40 lamp if they have unstable failure mode. 

[Embodiment 3] 

Embodiment 3 further comprises a device provided 
45 specifically for detecting light emission failures, besides 
the light receiving element 20, while, in Embodiments 1 
and 2, the light receiving element 20 is used to detect 
both the smoke density and a light emission lailure of 
the lamp when a light emission instruction is outputted. 
50 Fig. 7 illustrates a smoke detecting apparatus for 
fire alarm according to Embodiment 3. Components 
comparable to those in Embodiments 2 and 3 are de- 
noted by the same numerals in Fig. 7 and will not be 
described again. 
55 Referring to Fig. 7, a light emission failure detecting 
element 21 is provided near the light emitting lamp 10 
in the smoke chamber 30. Unlike the light receiving el- 
ement 20, the light emission failure detecting element 
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21 is not separated from the light emitting lamp 10 by 
the light shielding plate 34. The light emission failure de- 
tecting element 21 may be a light receiving element or 
a thermo-sensitive element for detecting heat from the 
light emitting lamp 1 0. If the light emission failure detect- 
ing element 21 does not detect light emission when a 
light emission instruction has been output , it is deter- 
mined that the lamp 10 has failed to emit light. Fig. 7 
further shows: an amplifier 40a, a peak hold circuit 42a 
and an A/D converting circuit 43a for the light emission 
failure detecting element 21. 

According to the present invention, changes in the 
output voltage or output electric current of the high-volt- 
age generating circuit 12 may be monitored to detect a 
light emission failure. If the amount of the present 
change in the output voltage or output electric current 
of the high-voltage generating circuit 12 is smaller than 
the normal amount of change, it can be determined that 
the light emitting lamp has failed to emit light. 

Although the control circuit 50 uses a light emission 
instruction output itself to determine a light emission fail- 
ure in the above embodiments, it may use a control sig- 
nal connected to the trigger circuit 11 or a trigger signal 
connected to the light emitting lamp to determine a light 
emission failure. Further, though the EEPROM 63 
stores the number of light emission failures in each 
month according to the above embodiments, it may 
store the number of light emission failures in the unit of 
a predetermined length of time other than a month, for 
example, a week, 10 days, or 100 days. Still further, a 
RAM or a RAM with a back-up battery may be used in- 
stead of the EEPROM 63. Further, the smoke detecting 
apparatus for fire alarm of the present invention may use 
a digital signal instead of the analog signal to send a 
signal indicating a smoke density to the fire receiver 2. 

Although Embodiment 2 compares the number of 
light emission failures in each month with the alarm level 
Amax, a number obtained by adding some of the num- 
bers stored in the EEPROM 63 may be compared with 
the alarm level Amax, for example, the total number of 
light emission failures in the past three months. 

Although the storing means, such as the EEPROM, 
for storing the number of light emission failures, the 
counter means for counting the number of light emission 
failures, and the comparing means for comparing the 
number of light emission failures with a predetermined 
value, are provided in the smoke detector 1 according 
to the above embodiments, these means may be pro- 
vided in the fire receiver 2 or in a transmitter (not shown) 
or the like. In such a case, when the smoke detector 1 
detects a light emission failure, the smoke detector 1 
transmits a signal indicating that a light emission failure 
has occurred to the receiver 2 or the transmitter. If the 
fire receiver 2 or the transmitter is connected to a plu- 
rality of smoke detectors, the receiver 2 or the transmit- 
ter inputs the signal from each smoke detector 1 and 
stores them in the corresponding storing means respec- 
tively, which adds and stores the number of light emis- 



sion failures of the smoke detector 1 for a unit of, for 
example, a month. 

5 Claims 

1. A smoke detecting apparatus comprising: 

a lamp (10) for emitting light; 
10 a light receiving element (20) for receiving light 

from the lamp (10); 

a smoke detecting circuit (1 ) for outputting a 
light emission instruction to the lamp (10) so 
that the lamp (10) emits light, and for determin- 
es ing the smoke density in accordance with the 
light received by the light receiving element 
(20); 

light emission failure detecting means (20, 50, 
60; 21 ) for monitoring the light emission instruc- 

20 tions from the smoke detecting circuit (1) and 

light emission by the lamp (10) so as to detect 
a light emission failure in case the lamp (10) 
fails to emit light in response to a light emission 
instruction from the smoke detecting circuit (1 ); 

25 - counter means for counting the number of light 
emission failures; and 

storage means (63) for storing the number of 
light emission failures counted by the counter 
means in a predetermined period of time. 

30 

2. The apparatus as claimed in claim 1 , 

wherein the light emission failure detecting means 
(20, 50, 60) determines that a light emission failure 
occurs, when the smoke detecting circuit (1) out- 
35 puts a light emission instruction and the light receiv- 
ing element (20) does not detect light emission cor- 
responding to the light emission instruction. 

3. The apparatus as claimed in claim 1 , 

40 wherein the light emission failure detecting means 
(21 ) comprises a device provided specifically for de- 
tecting a light emission failure, and wherein the light 
emission failure detecting means (21) determines 
that a light emission failure occurs, when the smoke 

45 detecting circuit (1 ) outputs a light emission instruc- 
tion and the device provided specifically for detect- 
ing a light emission failure does not detect light 
emission corresponding to the light emission in- 
struction. 

50 

4. The apparatus as claimed in claim 3, 

wherein the device (21 ) provided specifically for de- 
tecting a light emission failure includes one of an 
additional light receiving element (21) and a ther- 
55 mo-sensitive element (21) for detecting heat from 
the lamp (10). 

5. The apparatus as claimed in any of claims 1 to 4, 
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wherein the smoke detecting circuit (1) comprises: 

a control circuit (50) for generating a control sig- 
nal tor controlling the lamp (10) and the light 
receiving element (20); 

and a trigger circuit (1 1 ) for outputting a trigger 
signal to the lamp (10) in accordance with the 
control signal from the control circuit (50), and 

wherein the light emission failure detecting means 
(20, 50, 60) detects a light emission failure on the 
basis of one of the light emission instruction, the 
control signal output from the control circuit (50) to 
the trigger circuit (11 ), and the trigger signal output 
from the trigger circuit (11) to the lamp (10). 

6. The apparatus as claimed in any of claims 1 to 5, 
wherein the storage means (63) includes a nonvol- 
atile storage which can be electrically rewritten. 

7. The apparatus as claimed in any of claims 1 to 6, 
further comprising: 

comparing means (50, 60) for comparing the 
number of light emission failures with a prede- 
termined value so as to determine whether the 
number of light emission failures reaches to the 
predetermined value; and 
lamp exhaustion warning means (50, 60, 73) 
for, when the comparing means (50, 60) deter- 
mines that the number of light emission failures 
reaches to the predetermined value, warning 
exhaustion of the lamp (10). 

8. The apparatus as claimed in any of claims 1 to 7, 
wherein the light emission failure detecting means 
(20, 50, 60) determines that a light emission failure 
occurs, when the smoke detecting circuit (1) out- 
puts a light emission instruction and the light receiv- 
ing element (20) does not detect light emission cor- 
responding to the light emission instruction. 

9. The apparatus as claimed in any of claims 1 to 7, 
wherein the light emission failure detecting means 
(21) comprises adevice provided specifically for de- 
tecting a light emission failure, and wherein the light 
emission failure detecting means (21) determines 
that a light emission failure occurs, when the smoke 
detecting circuit (1 ) has output the light emission in- 
struction and the device (21) provided specifically 
for detecting a light emission failure does not detect 
light emission corresponding to the light emission 
instruction. 

10. The apparatus as claimed in claim 9, wherein the 
device (21 ) provided specifically for detecting a light 
emission failure includes one of an additional light 
receiving element (21) and a thermo-sensitive ele- 



ment (21) for detecting heat from the lamp (10). 

11. The apparatus as claimed in any of claims 1 to 10, 
wherein the smoke detecting circuit (1) comprises: 

5 

a control circuit (50) for generating a control sig- 
nal for controlling the lamp (10) and the light 
receiving element (21); and 
a trigger circuit (11) for outputting a trigger sig- 
10 nal to the lamp (1 0) in accordance with the con- 

trol signal from the control circuit (50), and 

wherein the light emission failure detecting means 
(21) detects a light emission failure on the basis of 
15 one of the light emission instruction, the control sig- 
nal output from the control circuit (50) to the trigger 
circuit (11), and the trigger signal output from the 
trigger circuit (11) to the lamp (10). 

20 12. The apparatus as claimed in any of claims 1 to 11 , 
wherein the storage means (63) includes a nonvol- 
atile storage which can be electrically rewritten. 



1. Rauchdetektiervorrichtung, die folgendes aufweist: 

eine Lampe (10) zum Aussenden von Licht; 
ein Lichtempfangselement (20) zum Empfan- 
gen von Licht von der Lampe (10); 
eine Rauchdetektierschaltung (1) zum Abge- 
ben eines Lichtaussendebefehls an die Lampe 
(10), so daB die Lampe (10) Licht aussendet, 
und zum Bestimmen der Rauchdichte in Ab- 
hangigkeit von dem von dem Lichtempfangs- 
element (20) empfangenen Lichts; 
eine Lichtaussendeausfall-Detektiereinrich- 
tung (20, 50, 60; 21) zum Uberwachen der 
Lichtaussendebefehle von der Rauchdetektier- 
schaltung (1) und des Aussendens von Licht 
von der Lampe (10), urn einen Lichtaussende- 
ausfall zu detektieren, wenn die Lampe (10) 
kein Licht aufgrund eines Lichtaussendebe- 
fehls von der Rauchdetektierschaltung (1 ) aus- 
sendet; 

eine Zahleinrichtung zum Zahlen der Anzahl 
von Lichtaussendeausfallen; und 
eine Speichereinrichtung (63) zum Speichern 
der Anzahl von Lichtaussendeausfallen, die 
von der Zahleinrichtung in einem vorbestimm- 
ten Zeitraum gezahlt wird. 

2. Vorrichtung nach Anspruch 1, 

wobei die Lichtaussendeausfall-Detektiereinrich- 
tung (20, 50, 60) feststellt, daB ein Lichtaussende- 
ausfall auftritt, wenn die Rauchdetektierschaltung 
(1) einen Lichtaussendebefehl abgibt und das 
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Lichtempfangselement (20) kein dem Lichtaussen- 
debefeh! entsprechendes Aussenden von Llcht de- 
tektiert. 

3. Vorrichtung nach Anspruch 1 , 

wobei die Uchtaussendeausfall-Detektiereinrich- 
tung (21) eine Einrichtung aufweist, die speziell 
zum Detektieren eines Lichtaussendeausfalls vor- 
gesehen ist, und wobei die Lichtaussendeausfall- 
Detektiereinrichtung (21) feststellt, daB ein Licht- 
aussendeausfall auftritt, wenn die Rauchdetektier- 
schaltung (1) einen Lichtaussendebefehl abgibt 
und die Einrichtung, die speziell zum Detektieren 
eines Lichtaussendeausfalls vorgesehen ist, kein 
dem Lichtaussendebefehl entsprechendes Aus- 
senden von Licht detektiert. 

4. Vorrichtung nach Anspruch 3, 

wobei die Einrichtung (21), die speziell zum Detek- 
tieren eines Lichtaussendeausfalls vorgesehen ist, 
eine Komponente zusatzlichen Lichtempfangsele- 
ment (21) und einem warmeempfindlichen Element 
(21) zum Detektieren von Warme von der Lampe 
(10) aufweist. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, 
wobei die Rauchdetektierschaltung (1) folgendes 
aufweist: 

einen Steuerkreis (50) zum Erzeugen eines 
Steuersignals zum Steuern der Lampe (1 0) und 
des Lichtempfangselements (20); und 
eine Triggerschaltung (11) zum Abgeben eines 
Triggersignals an die Lampe (10) in Abhangig- 
keit von dem Steuersignal von dem Steuerkreis 
(50), und 

wobei die Lichtaussendeausfall-Detektiereinrich- 
tung (20, 50, 60) einen Lichtaussendeausfall auf 
der Basis von einem von dem Lichtaussendebefehl, 
dem von dem Steuerkreis (50) an die Triggerschal- 
tung (11) abgegebenen Steuersignal und dem von 
der Triggerschaltung (11) an die Lampe (10) abge- 
gebenen Triggersignal detektiert. 

6. Vorrichtung nach einem der Anspruche 1 bis 5, 
wobei die Speichereinrichtung (63) einen nicht- 
fluchtigen Speicher aufweist, der elektrisch uber- 
schrieben werden kann. 

7. Vorrichtung nach einem der Anspruche 1 bis 6, 
die ferner folgendes aufweist: 

eine Vergleichseinrichtung (50, 60) zum Ver- 
gleichen der Anzahl von Lichtaussendeausfal- 
len mit einem vorbestimmten Wert, um festzu- 
stellen, ob die Anzahl von Lichtaussendeaus- 
fallen den vorbestimmten Wert erreicht; und 



eine Lampenerschopfungs-Warneinrichtung 
(50, 60, 73), um dann, wenn die Vergleichsein- 
richtung (50, 60) feststellt, daB die Anzahl von 
Lichtaussendeausfallen den vorbestimmten 
5 Wert erreicht, vor dem Erschopfen der Lampe 

(10) zu wamen. 

8. Vorrichtung nach einem der Anspruche 1 bis 7, 
wobei die Lichtaussendeausfall-Detektiereinrich- 

io tung (20, 50, 60) feststellt, daB ein Lichtaussende- 
ausfall auftritt, wenn die Rauchdetektierschaltung 
(1) einen Lichtaussendebefehl abgibt und das 
Lichtempfangselement (20) kein dem Lichtaussen- 
debefehl entsprechendes Aussenden von Licht de- 

is tektiert. 

9. Vorrichtung nach einem der Anspruche 1 bis 7, 
wobei die Lichtaussendeausfall-Detektiereinrich- 
tung (21) eine Einrichtung aufweist, die speziell 

20 zum Detektieren eines Lichtaussendeausfalls vor- 
gesehen ist, und wobei die Lichtaussendeausfall- 
Detektiereinrichtung (21) feststellt, daB ein Licht- 
aussendeausfall auftritt, wenn die Rauchdetektier- 
schaltung (1) einen Lichtaussendebefehl abgege- 

25 ben hat und die Einrichtung (21, die speziell zum 
Detektieren eines Lichtaussendeausfalls vorgese- 
hen ist, kein dem Lichtaussendebefehl entspre- 
chendes Aussenden von Licht detektiert. 

30 10. Vorrichtung nach Anspruch 9, 

wobei die Einrichtung (21 ), die speziell zum Detek- 
tieren eines Lichtaussendeausfalls vorgesehen ist, 
eine Komponente von einem zusatzlichen Licht- 
empfangselement (21) und einem warmeempfind- 

35 lichen Element (21) zum Detektieren von Warme 
von der Lampe (10) aufweist. 

11. Vorrichtung nach einem der Anspruche 1 bis 10, 
wobei die Rauchdetektierschaltung (1) folgendes 

40 aufweist: 

einen Steuerkreis (50) zum Erzeugen eines 
Steuersignals zum Steuern der Lampe (10) und 
des Lichtempfangselements (21); und 
45 - eine Triggerschaltung (1 1 ) zum Abgeben eines 
Triggersignals an die Lampe (10) in Abhangig- 
keit von dem 

Steuersignal von dem Steuerkreis (50), und 
50 wobei die Lichtaussendeausfall-Detektiereinrich- 
tung (21) einen Lichtaussendeausfall auf der Basis 
von einem von dem Lichtaussendebefehl, dem von 
dem Steuerkreis (50) an die Triggerschaltung (11) 
abgegebenen Steuersignal und dem von der Trig- 
55 gerschaltung (11) an die Lampe (10) abgegebenen 
Triggersignal detektiert. 

12. Vorrichtung nach einem der Anspruche 1 bis 11, 
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wobei die Speichereinrichtung (63) einen nicht- 
fluchtigen Speicher aufweist, der elektrisch uber- 
schrieben werden kann. 



Revendications 

1. Dispositif de detection de fumee comprenant : 

une lampe (10) pour emettre de la lumiere ; 
un element de reception de lumiere (20) pour 
recevoir de la lumiere de la lampe (10) ; 
un circuit de detection de fumee (1) pour pro- 
duire une instruction demission de lumiere a la 
lampe (10) de sorte que la lampe (10) 6met de 
la lumiere et pour determiner la density de fu- 
mee selon la lumiere recue par l'§lement de re- 
ception de lumiere (20) ; 
un moyen de detection de defaillance demis- 
sion de lumiere (20, 50, 60 ; 21) pour controler 
les instructions d'emission de lumiere du circuit 
de detection de fumee (1) et remission de lu- 
miere par la lampe (1 0) at in de detecter une de- 
faillance d'emission de lumiere dans le cas ou 
la lampe (10) fait detaut pour emettre de la lu- 
miere en reponse a une instruction demission 
de lumiere du circuit de detection de fumee (1 ) ; 
un moyen compteur pour compter le nombre de 
defaillances d'emission de lumiere ; et 
un moyen de memorisation (63) pour m£mori- 
ser le nombre de defaillances d'emission de lu- 
miere compte par le moyen compteur dans une 
periode de temps predeterminee. 

2. Dispositif comme revendique en revendication 1 , 

dans lequel le moyen de detection de de- 
faillance d'emission de lumiere (20, 50, 60) deter- 
mine qu'une d6faillance d'emission de lumiere se 
produit, lorsque le circuit de detection de fumee (1) 
produit une instruction d'emission de lumiere et 
reiement de reception de lumiere (20) ne detecte 
pas d'emission de lumiere correspondant a I'ins- 
truction d'emission de lumiere. 

3. Dispositif comme revendique en revendication 1 , 

dans lequel le moyen de detection de d6- 
faillance d'emission de lumiere (21) comprend un 
dispositif pr6vu sp6cifiquement pour detecter une 
defaillance d'emission de lumiere et dans lequel le 
moyen de detection de defaillance d'emission de lu- 
miere (21) determine qu'une defaillance d'emission 
de lumiere se produit, lorsque le circuit de detection 
de fum6e (1) produit une instruction d'emission de 
lumiere et le dispositil pr6vu specifiquement pour 
detecter une defaillance d'emission de lumiere ne 
detecte pas d'emission de lumiere correspondant a 
instruction d'emission de lumiere. 



4. Dispositif comme revendique en revendication 3, 

dans lequel le dispositif (21 ) prevu specifique- 
ment pour detecter une defaillance d'emission de 
lumiere comprend Tun d'un element de reception de 
5 lumiere additionnel (21 ) et d'un element thermosen- 
sible (21) pour detecter de la chaleur de la lampe 
(10). 

5. Dispositif comme revendique dans Tune quelcon- 
10 que des revendications 1 a 4, 

dans lequel le circuit de detection de fumee 
(1) comprend : 

un circuit de contrdle (50) pour produire un si- 
is gnal de controle pour controler la lampe (1 0) et 

reiement de reception de lumiere (20) ; 
et un circuit de declenchement (11) pour pro- 
duire un signal de declenchement a la lampe 
(10) selon le signal de contrdle du circuit de 
20 controle (50), et 

dans lequel le moyen de detection de de- 
faillance d'emission de lumiere (20, 50, 60) detecte 
une defaillance d'emission de lumiere sur la base 
25 de Tune de instruction d'emission de lumiere, de la 
sortie du signal de controle du circuit de controle 
(50) au circuit de declenchement (11 ) et de la sortie 
du signal de declenchement du circuit de declen- 
chement (11) a la lampe (10). 

30 

6. Dispositif comme revendique dans I'une quelcon- 
que des revendications 1 a 5, 

dans lequel le moyen de memorisation (63) 
comprend une memoire non volatile qui peut etre 
35 reecrite eiectriquement. 

7. Dispositif comme revendique dans I'une quelcon- 
que des revendications 1 a 6, 

comprenant de plus : 

40 

un moyen de comparaison (50, 60) pour com- 
parer le nombre de defaillances d'emission de 
lumiere a une valeur pr6determin6e af in de de- 
terminer si le nombre de defaillances d'emis- 
45 sion de lumiere atteint la valeur 

predeterminee ; et 

un moyen d'avertissement d'epuisement de 
lampe (50, 60, 73) pour, lorsque le moyen de 
comparaison (50, 60) determine que le nombre 
50 de defaillances d'emission de lumiere atteint la 

valeur predeterminee, signaler l'6puisement de 
la lampe (10). 

8. Dispositif comme revendique dans I'une quelcon- 
55 que des revendications 1 a 7, 

dans lequel le moyen de detection de de- 
faillance d'emission de lumiere (20, 50, 60) deter- 
mine qu'une defaillance d'emission de lumiere se 



8 



15 



EP 0 577 045 B1 



produit, lorsque le circuit de detection de fum6e (1) 
produit une instruction Remission de lumiere et 
Peiement de reception de lumiere (20) ne detects 
pas d'emission de lumiere correspondant a ins- 
truction demission de lumiere. 5 

9. Dispositif comme revendique dans Tune quelcon- 
que des revendicatbns 1 a 7, 

dans lequel le moyen de detection de d6- 
faillance demission de lumiere (21) comprend un 10 
dispositif prevu specifiquement pour detecter une 
defaillance d'emissbn de lumiere et dans lequel le 
moyen de detection de defaillance d'emission de lu- 
miere (21 ) determine qu'une defaillance d'emission 
de lumiere se produit, lorsque le circuit de detection is 
de fumee (1) produit Instruction d'emission de lu- 
miere et le dispositif (21 ) prdvu specifiquement pour 
detecter qu'une defaillance d'emission de lumiere 
ne detecte pas une Emission de lumiere correspon- 
dant £ I'instruction d'emission de lumiere. 20 

10. Dispositif comme revendique en revendication 9, 

dans lequel le dispositif (21 ) pr6vu specifique- 
ment pour detecter une defaillance d'emission de 
lumiere comprend Pun d'un element de reception de 2S 
lumiere additionnel (21 ) et d'un element thermosen- 
sible (21) pour detecter de la chaleur de la lampe 
(10). 

11. Dispositif comme revendique dans Tune quelcon- 30 
que des revendications 1 a 10, 

dans lequel le circuit de detection de fumee 
(1) comprend : 

un circuit de controle (50) pour produire un si- 35 
gnal de controle pour controler la lampe (10) et 
un element de reception de lumiere (21) ; et 
un circuit de declenchement (11) pour produire 
un signal de declenchement a la lampe (10) se- 
lon le signal de controle du circuit de controle *o 
(50), et 

dans lequel le moyen de detection de d6- 
faillance d'emission de lumiere (21 ) detecte une d6- 
faillance d'emission de lumiere sur la base de Tune *s 
de I'instruction d'emission de lumiere, de la sortie 
du signal de controle du circuit de controle (50) au 
circuit de declenchement (11) et de la sortie du si- 
gnal de declenchement du circuit de declenche- 
ment (11) h la lampe (10). 

12. Dispositif comme revendique dans Tune quelcon- 
que des revendicatbns 1 k 11, 

dans lequel le moyen de memorisation (63) 
comprend une memoire non volatile qui peut etre 55 
eiectriquement r66crite. 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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